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CHI ^selective epi) 7|## 0|g& °jB|ttf|0|E|£. 4iS^/^ai2i Slf ^(elevated source/drain junction)!- 

flow ^ an ^goisib axi^°ieh °jBiaio|E|c ^^/^aiej str^M *i 

§^l, xWolJHfc a«(capping)& #Q&HM ±S.^$m 0|S §S Si W5| 

g§§ ^^s|-04 SJtH 0|£ ^Al -^-E^£fe £^(metal contamination)!? ^xll 1 " 4 s 

oi # ofg^ <£mbm m^o\ %m\M £jt!£i°£ ?i&oi *khi/h a- 

^(compressive) ^^Nl ^<Hx|7| a||g<H| ^Shfe £5jma| Sf^^l S«H x|^(H| 

tfcH*l°S ^B^n ?.!0|# 5M| thb 7|#^AH, 'ixl^g £*M(doped) °JE|b1|o|e|^ £2^/.£el|°i £| 

X]§ §5|) 4 °IJ= £X[o\ #*K>4 
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51 1a U]x| £ idb £SH tt£*ll ±*S| Hh UJ# g @t ^| m £^o| 

fE2aU]X| E2eb£ u Jg°| ft|A|0|o!| Eh£*l ±^fi| Stf¥. *JB«M flff £*r£l 

&E£. 
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¥ ^£*il ±*\9\ Stf¥ 2^ oil ^ 2°^, ^§1 ^E*« £#£1 ^SJ^irOil cq-Bh oil 

3E|(selective epi) 7l^H 0|£& °JE|W|0|e|^ ££^/^eil£J atT¥(elevated source/drain junction)! £ 

fl<H *J x|°ijoiiei- <aBlW|0|E|c ^^5l|o| £]ft¥ft ^SsfH, ^BSIS KWflA-fc 
W(capping)ft ^EHoflAH ±£^/=BHeJ 0|g S! °^B| ^SSSrOi & a^ofl ±x\ 

^ s^a ^Ah A |^ ^o| E^HXI^EH ^§ S^AFJ ^ &h B!"£*l 4rtf2| £j^¥ ^ % 

oj(!f^o £i 4-^o| ngsjSFOfl D}£h 0^ E| 7|## 0|g*K>=| °Jj£|Ui|0|E|J= ^2^A£Ei|°J £j 

#¥ft S^OT. 

£1aL ||K| £ 1dte m ± x[9\ q W *j£ #tiftti3*7| m BBESAi. E1aU1 

xi Hici^tM m¥ "A^s^m as ?eiais a^oii^gsib soia, 

E 1db ^ MIS x|<^oi| StT¥ft STOI SEA|ff 5?o|cK 

ElaftftS^Bl ttEN 7ie(11)^oi| £X^ ^£|^(12)-S I^KH oh E |h 03 q^. Jgo^jT, *|0|e 
3W(13), 7fl0|e' ER£ EEJS(14) ^D|AaW°jat(15)I^|?Ho S ^, ?i|0|M D^Hl- Afg^f 

AlTh gxHo^ QijElM ^Q^oj b|-ixi| 7|Er(11)#0i| 7i|0|E £R(14)# ^^t^K 

E1bft&£*rE ?i|o|M 6hSl-^(13), tH|o|e a^(i4)anh^aaeisKl5)0|«i*S nHlHfil ^<H| ^I0|s 

£ left £E^=5H£J 0|S 5§i tiAlff 0|£ 51?jJ=S ft WA|?|7| flfi *l 

ei ^AiihoN E*mmoi ehSEsH 7i^(ii) lh^ ofLi- *tf*KN <gBimioiEi= ^a^/saiej 
aft¥(i8)7^^a^. 

Ah 7 | t h 7 |so| AHEH^H ^(selective epi) 7|ftft 0|«& °jE|Ui|o|E|£ £o/./<zs||o| SSWelevated 
source/drain junction)*^ SSfi E« £|x| 8t& aBl5*(17)ft <H|3L|S ^ft Affi ^ ^¥(18) ^ 

a°ai xi^oii hi^h ^^si^ ^chsjos fetal ^a^eiiej fetm a^^i cm^oii ^ 

cH^o^ 7 ^*t o|^ ^7i|£icK o|E^th s^^oflAHfe x|Q^o| ^cH^o^ ois ¥ 

ojAI SUKHIAH ^^^(metalcontamination)Ol^i^ S tfEh o^Bh 0|D| S" t*tf ^o| 

om tf = A| Ll^UTllElfe EHA|M(facet)^ eJ^H 0|fi * Sft¥(l8> HttO|, E 2d<H| 

IE A|£i B^^O|,^0| ^^Elb ¥fl ^SS ^| S^Elfe °4S^N t HB.hS|o S ^^| 

S x|°^o| EBHAl^Ej x^H^b ft ^E^xi sua. 

ftSe' BhE«l ^x^o| ji^j^^oil [chEf aheh^ oi|E|(selective epi) 7|## 0|g& °jE|Bi|o|E| £ 
rfcE^/saiiei aft¥(elevated source/drain junction)! toil ?J<H, gj x|o_^oi|oj <aa|lH|0|E|= ^o^£ 
Sljoj ^geU, ^^^IS X|^0i|A-i^ S5^ h # fflS(capping)£!- ^^oijAi ^^^Eiiei 0|& -r 

oj znxH oi o^^bi gg| £^(metal contamination)^ ^x|eU, ^ gl-^(compressive) 

g^ 0 ^oH^ £ |- £t HEo| tr^xi^l olgsKM Sft Solft^Al^, ^x|°^ H^oii^x^j^ 

*t=Ah A |^ ^ o| fe d h£ xi| £X^o| Xi|g^0i| ZL 

Ol&ltH &W7 | m ^go| B h£ xi| ^X^oj ^* h ¥ ttlfi ^ ^ ¥ U JS|^ X|o^ 

7h7^o| a^ii 7 |S ^oi|7i|o|m a^S^sffe 0^1; tf7Mlo|e S^fil ^^ofl ^I<>IS ^=«oWft § 
ThJ ^" a^ 7 | ^tNi|^ X|^0i|e.l- ^§r^^ 9711; £SS 0ilE| ^E^§i ^7| ^ X|«^o| 

5e*II 7IS ft<HI -Jd^l^S l^^tfb &MI; fe h 7| Slp-t££ ^ u Js!S x!<^oi| ^s^Eiiej oi^ 

2*oj gxn^ AjA|th ^o|^^^€!E^m# t h ^5rA|7|7| °4MB\ ^A|tU, 0|S £!^0=j ^ 

7|ftX|5^| ^BHH|0|E|£ ^^Eiioj S^Eli, ^7|^S|£X!^<H| ^S^/EBfleJ Sff¥ 

7hS^Elfe 0*1; S! tf7| ^ a Js|^ x|o^oi| yoh?i b ^t^(4i)# xi|^& ^,SZh Ml^fe & 
StTtl-oi ol^oixlb H.^K 
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o|§K £ i^i- £}¥£! &£^o=| Allsi ^gs|-7|s t^K 

E2aUjX| E 2eb £ ggfil ^A|oH|o-l! OfrG 4*hS| ggg ^™t[7\ m ±x[o\ 

B££o|ch 

£2a#tf 2*1-0, ^x|^(C)4 x|«1(P)os H¥<H*|fc 7|£h(21)#(H| ±fl *5W(22)# 

S^Ol °j 0 -^i 7i|0|e tffltBl"(23) ( 7flO|M E£}§(24) §=' Dh^H *^S[(25)# £ 

xj-SJog. ^A^fj- #:,7i)0|M DhA^Lp- A|-gEh ^ g^S^. ^ X|°3(Q ^£|£ X|9-|(P) ^ h £l <^EE|J=t 
ojoio\ 7|^(21)^0-i| 7]\0\m. £R(24)# ggtfch 

£ 2b# StetfBJ 7iio|e ^5Fe|-(23), ^|0| e #^(24) §J Dh£i3. £<yst(25)0| ^$£1 aH^jo| s^oi| 7-||0|e 
^nflO|A-i(26)^ 2*II?£#<H| §Js|-°t(41)# ^^th *, 4fl K|*I(C)£| 

# x||7-|3|-o=| ^£|S x|«1(P)0flE[ H§fs[(4l)l «]ch 

#7|<HW, 7||0|e ^JH|0|AH(26)b 3^s|£ x|°*(P)oi| ^ofo'b Ss^(41)1 xpHir A|<Hi <g%*^ 8MI 
gf 7 [ o|4(-o^ S|$ar(41)<HI cHtl- *|ZHd«|H|7|- ^Sf D 4£S ^^ElcN, n ^flfe 300 ~ 800ASI ^ 
^lOith £5^(41)8 A^ ^t[7|^g* h (LPCVD)^o^ 100 ~ 300A°I §£, h £l<H gg£!CK 

E2c# ^3E€h0, E^£ £JE|^§(27)# -i X|^(C)°I ehEfll 7|&(21)#(H| ggtfcK 
#7MAH, £SS Oil 3I| ^B|5§(27)£ 500 - 800A°I *ffl|S £#A|5^ ESS <« 

5S(27)°! El** 7|ff(21)fi| £0<H| §g ^7-^7! *|£h A1IS MM 

t y c[ 7|^(21)°l Ail^e RCA All 3. UV M\%, HF Cl|g Eb 0|ft£| ^SHS 4 

C*. ESS <H|I| ±jE|g$(27)£ X-]°j- »S|-7|^S«fao|l4 JlSS SF^7|^S^(UHVCVD)^°S #£*ll 
7|£(21)0| ¥W|tt ti^SS g^SlDi, ESS i^EJ(phospine)°£ af 50 - 300sccm S| & 

x^ sF«r7i^5snsjfii s^ib <« ^jeiss(27)# s^sm m\ ^ soo - 9oo°c 

o| #o| = M W|0|a{hydrogenbake)l ^Al&cf. o|fe 7|S(21)Sj £E<H| ^s|0| S^Elfc 

£1 ^x|^7| °\t^ 5JOS&HI lHo-||aH eJ-^l#(in-situ)S ol^o-lfcM t^K oUI ^Bl&§(27)S| 
iTH^ C^jll- ^CK 5*f DCS2I- HCL£| ^tT 7^1 Ah§*hcK DCSb 30 ~ 300sccm#, 

HCLS 30 - 200sccm# mtt^l 10- 50torr^ES §U, 750 - 950°C^E^ & 

CK o|KH A|?iS 3 - 10^ SE0|cK 

i^^l^S^^Sl S^7^b A^&jJ(silane)0|Lf d|A^i?il(disilane)# Atg^tH, §^ 

1torr OieJ-bltN, ^Eb 600 - 700°C^EO[cK 
E 2d# St^ v (41)S^ §045) ^ U JS|^ X|^(P)(H| r^E^/^&iei 0|8 ^^J SSi ^jAl& ^, 

0|S ^ojei EM #^A|7i7i ^IS- °^^E| AIAWjI, 0|S fclSKH E5j^§0!^ 

7|&(21) LHSQfTiW^ ^X|^(C)0il °JE|H|0|E|H ±2.±l^\\?l m^(2Q)n S J^U, 
x|°3(P)<H|b ±2.±l^\\21 S&¥(38)7f ^^^!CK 

Ai- 7 jo-i|A-i, i£^/^aiej oi§ ^ ?j s?je p + ^E^/^aiyej E?j^.^ 11 b + u bf 2 + -i a^^^i, 11 b + 

OISSI §o 5 . 50keV^, BF 2 + 0|SS| 10 - 100keVS 0|S ^SiSh^, 1><10 15 - 1><10 17 

ions/cm 2 S t^K N + ££^/£BU£l£j E^MS As + P*# A^^bdl, As + 0|gfi| 3¥ 10 - 
100keVsL P + Ol^oj gj?io~ 70keV£O|&iP£mm, ^^ITS 1x10 15 - 1*10 17 ions/cm 2 S ffCF. £^ 
e| #^tf^7| ?|^ ^x-|E|b 3^^B|(RTP)S ^CH, ON 800- 1000°C°I ^E0i|A-i 30£Z1 U\$°S. 

m. 

£2e f ?tfS|S x|^(P)o-|| ^ohSJb ^^(41)g^|7^^ ^.a^s^ sz> aeW2)# 

^7|(H|AH, ^th^(41)S ££7H^{hot) H 3 P0 4 o-l|AH A -l 7 4 d 4°S xi|7H*HcK 

M 7 m ghE^l 4:X|£| jigsiaol njBHd«|ai oflml 7|^^ o|«e °JE|tH|o|E|H ±SL±!^Z\\?1 

5sh«^^(H| SM<HJH *^A|(H| ¥&0!£|b °jE|lH|0|E|a ^o>, /E B]|ol g 

*h ¥ ^ xngsU ^«HS|£ Xl^OflAHfe SSJ-^ mt} ^"BHOitAH 4rfi>i/=5flel 0|£ ^<&J » *|5| 

5si ^Ssl-04 ' SSf D 4S£ eJ^H o|S ^°Ja| ^Elb 2°^§ ^x|^ ^ ?Jg oWBK 
o^E|7^ ^0|^ ^EHOWS^EIHS tf£*fl 7I&OI SSW tWH 

x|7| CCH^^^b E^2| ^^42fi§8« ^\ ^0|S§> 
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H tffe 7|#o|cf. 

M^f} u[9.[ 7J0\,&. £X|-°I jigai^ofl -id^^ <H|e| (selective epi) 7|## o|g& °J 

B|lH|o|E|c 4:ii/j£Eiiej (elevated source/drain junction)^ ^tWI &!<H, gj Kl^ofltt 

£^E(dO P ed) °JE|IH|0|E|C ^^/ £ a|OJ £*^0| ^§0^ Oj3 H SEJj |^ A | 7-||0|EO| gEhgj. 

^(capping)^ #eH<>W ££A/^ai£J Oj£ §*h di g*j B | ^S«KH, ^ ^(metal 

contamination)^ ^(compressive) S^lsHHI °-W|5Llb E£jJ=£l o[g 

§N ?z!OiS ££A|7|H£, # X|<*| H^Ofl E5Hx|^EHO| xj*h *NM A |^ - oi cK 

1 

^7|7l|0|E £j^o| 7]\om ^mio|AHl g^ff *, 7| ?tisi£ *M<>flEh & 

£§^1 OflE| AJE|-ES# #7| ^ X| 0 -3°i 7|& #<H| AJEH^O^ ^AH^ fc 

^^A|7|7| <g*|a| 531 o|sei*KM °JE|W|o|e|j= ^2^/£Bliei SB 1 

¥7r 'ggSU, #7| xj^tfl 4:£A/£B1ISJ S&¥7|- ^3£lb EMI; SI 

^7i a-i°-i<hi trof?jb a^st(4i)# «w& seet#3gsh= &m atr*K>=i oi¥ 

0^|b ggOg ^^0| g£ HhHj 

5^?^ 2 

*| 1 §<H| flow, 

£7|7|0|E ^HIOlAHb 300 - 800A°I ^V\\9\ W2£ 21 *SSS £ h ^l 

a&¥ ^3 #a. 

SR?> h 3 

*l[ 1 S h o-ll S-JoHAH, 

8*"lfi Jsltt W7WS«fttaa ioo- 3ooA°! *«s5*tel<H 21 ^b 

tt£*l| £A>0| £g BhHH 

n\ 1 % h o^i oio-iAH, 

Ing£! ¥«0flEl- -tHBH^o^ 500 ~ 800A5-I ^^A|^ ^^£|Q^, £g& S^t^ «T 50 ~ 

300sccmS| grm ^tltfe 3d# ^S^S ^^^! ^S. 

5 

x-il 1 §(H| ?ioUi 

Ah 7 | izsisi <HIE| -yBi^SSl SOil RCA UV££ MS. HF CIS, 0|§S| ^7| eh£ 

07|£3l€ OIXI -ysl&SS fltf #«f7|««tttla£ «^ir 5«Sfif800 « 90CTCSI s 

£(HIAH ^0|c^2l! W|0|H# ^A|th ^,30- 300sccm DCSS* 30 ~ 200sccm HCL°i 7^fiM0 ~ 

50torro| 750- 950°CS| &£0flAH 3 - 10^ 5^ SKH S^Elfe ^92S 
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£1 Sff¥ W 

oi^g AhS^fcH, St ^8 1torr n|E^S §^ 600 - 700°C^ sK*] ^ 

^ ±X[9) ^tf¥ ^AH Hh^ 

^^8 

fi| 3¥ 5 ~ 50keV^, BF 2 + O|£o| £~ 10 ~ 100keVS 0|£ ??J«H«, ^SJSS 1x10 15 - 1x10 17 
ions/cm 2 £ §U, N* ££^/^£ll 3^ As* U P + # AhgSfJEj, As + 0|£o| 7jo 10 _ 

100keVS, P + 0|SS| g^10~ 70keVSO|§ ¥?J^EH, 1*10 15 ~ 1*10 17 ions/cm 2 S Sfe 5-1 

^S°S Sfe £tfS| £ ffl> 

St 1 * 9 

*l 1 §(Hi sy<H/d, 

tf7|fc*|E|te 800 ~ 1000°C°I ££<H|AH302 DlttSS. 5^ E*lE|#fc 2# tffe £4 

si 

10 

*| 1 »<H| &XHAH, 

Ah 7 | £j£^o H3 p O4 0j|AH ^Af AI7|^0^ J^Sfe 5m 5fe £A>°j g 
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